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(57) Abstract 

A polypeptide having immunological activity for use as a diagnostic reagent and/or a vaccine component for the HIV vi- 
rus. The polypeptide comprises a substantial portion of each of more than one of the constituent proteins coded fox by the HIV- 
pol gene, namely HIV-pol protease, HIV-pol reverse transcriptase, HIV-pol RNase H and HIV-pol integrase. 
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POLYPEPTTDE HAVING TMHUNOLQCTPAL ACTTVTTY FOR TT.gp &g 
DIAGNOS TIC REAGENT AND/QR VACCTNT: 

TECHNICAL FTFT.n 

This invention relates to a polypeptide having 
5 immunological activity for use as a diagnostic reagent 
and/or a vaccine component. 
BACKGROUNn &PT 

Diagnostic kits for use in screening individuals for 
infection with hxaman immunodeficiency virus (HIV) infection 
10 frequently include reagents comprising HIV antigens which 
are used to detect antibodies using known immunological 
techniques including ELISA, Western Blot, latex 
agglutination and immuno-lxjminescent and immuno-f luorescent 
techniques . 

15 The effectiveness of such techniques however depends 

upon selection of suitable immunological reagents and one 
particular difficulty which arises is that particular 
reagents are often specific to individual strains or groups 
of strains of HIV. Thus, for example, known diagnostic 

20 reagents based upon HIV-l may fail to detect antibodies 
resulting from an infection of a patient with HIV-2. 

Similarly, in the production of vaccines designed to 
protect individuals against HIV infection, the use of 
antigens derived from one particular strain of HIV may fail 

25 to provide adequate protection against infection with other 
strains. 

It is an object of the present invention to overcome 

such problems. 

DISCLOSURE OF INVENTION 
3 0 It has now been found that the product of expressing a 

substantial part of the HIV-pol gene in a suitable host has 

antigenic properties which allows the above-mentioned 

problems to be overcome. 

Thus according to one aspect of the present invention 
35 there is provided the use as an antigenic reagent in the 

diagnostic test or as a vaccine component of a polypeptide 
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comprising a substantial portion of each of more than one of 
the constituent proteins coded for by the HIV-pol gene. 

Diagnostic kits and vaccines comprising said polypeptide 
form further aspects of the present invention. 
5 The HIV-pol gene codes for four enzymes, namely a 

protease, a reverse transcriptase, a ribonuclease referred 
to as RNAse H and an enzyme referred to as Integrase. 

It is believed that during infection of a T cell by HIV 
a full length precursor is expressed which is then cut up 
10 into the discrete proteins listed above. These have the 
following activities and (it is thought) act in the order 
indicated: - 

Protease Precursor Cleavage 

Reverse Transcriptase Preparation of viral DNA from viral 
15 RNA 

H Destruction of viral RNA leaving 

newly synthesised DNA 

Integrase Insertion of said DNA into host cell 

genome 

20 According to a preferred aspect of the present 

invention, said constituent proteins are enzymes coded for 
by the HIV-pol gene and the polypeptide thus comprises a 
substantial portion of each of a plurality of enzymes 
selected from HIV-pol protease, HIV-pol reverse transcrip- 

25 tase, HIV-pol RNAse H and HIV-pol Integrase. Most prefer- 
ably, the polypeptide comprises svibstantial portions of all 
four of said enzymes. 

?n vivo , the initial product of expressing the HIV-pol 
gene is cleaved into its individual elements by the 

30 protease. The active site for proteolytic activity occurs 
adjacent the NHj-terminus of the expression product, 
corresponding to the 5 '-end of the protease gene. 
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According to a preferred aspect of the present 
invention, the polypeptide omits at least that part of the 
amino acid sequence of the HIV-pol protease gene which codes 
for the active site responsible for proteolytic activity. By 
5 omxtting this portion, the integrity of the polypeptide is 
maintained and it is less liable to degrade. 
BRIEF D ESCRIPTTON OF DRAWTMC;^ 

Figure 1 is a schematic diagram showing the procedure of 
Example 1; 

10 Figure 2 shows the results of electrophoresis tests 

carried out in the manner explained in Example 2; and 

Figure 3 is a graph showing the results of the 
experiments carried out in Example 3. 

BEST MODK FOP CARRYTWP; OUT THF INVENTTOM 

15 The Hiv-pol gene of several strains of HIV-l has been 

Cloned and the corresponding amino acid sequences derived 
from the determined DNA sequences. The amino acid sequences 
of ten strains appear in the accompanying Table l at the end 
Of this disclosure. In Table 1, the full sequence of strain 
20 HIV HXB2 is given, whereas for the other nine strains, only 
sequence differences are listed. As used herein, the term 
"constituent protein coded for by the HIV-pol gene" refers 
to a protein having sufficient amino acid homology with the 
sequence of HIV HXB2 appearing in the accompanying Table so 
25 as to result in antibodies raised against the protein cross- 
reacting with a polypeptide consisting of the precise amino 
acid secjuence of HIV HXB2. 

The HIV-pol gene can be expressed to produce the desired 
polypeptide by various techniques, e.g. some or all of the 
30 baculovirus techniques described in U.S. Patent 4,745,051 to 
Gale E. smith et al issued on May 17, 1988; Baculovirus 
Vectors for Expression of Foreign Genes by c. Yong Kang, 
Advances in Virus Research, Vol. 35, pp 177-192, Academic 
Press inc., 1988; A Manual of Methods for Baculovirus 
35 vectors and Insect Cell Culture Procedures, Max D. Summers 
and Gale E. Smith, May 1987, Texas A&M University; and 
Baculoviruses as Gene Expression Vectors, Lois K. Miller, 
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Ann. Rev. Microbiol. 42, pp 177-1991; the disclosures of 
which are incorporated herein by reference. However our 
Canadian Patent Application Serial No. 591,908 filed on 23rd 
February 1989 (and equivalent British Patent Application 
5 Serial No. 89 04426.7 filed on February 27, 1989 and US 
Patent Application Serial No. 316,768 filed on February 28, 
1989) describes and claims an improved baculovirus 
expression system capable of producing foreign gene proteins 
at high levels and the use of this expression system is 
10 particularly preferred for expressing the polypeptide of the 
present invention. 

The process disclosed in our Canadian patent employs a 
recombinant baculovirus containing at least a major part of 
a polyhedrin gene promoter region, a transcription 
15 termination sequence of a polyhedrin structural gene, a 
foreign structural gene (e.g. an HIV-pol gene) having a 
translation start codon followed by coding sequences and a 
translation stop codon. The foreign gene is located between 
the promoter region and the termination sequence. 
20 Immediately upstream of the start codon there is a putative 
insect cell ribosome binding site for the polyhedrin gene 
effective for overcoming resistance of susceptible insect 
cells to express the foreign gene at a high level. The 
putative ribosome binding site comprises at least the final 
25 four nucleotides of the sequence 5 • -ACCTATAAAT-3 • . 

Example 3 of the Canadian application describes the 
production of the pol protein of HIV-l in a baculovirus 
expression system based on Autoarapha cal i fn-r-n-i 
nucleopolyhedrosis virus (ACNPV) and specifies that a 
30 recombinant baculovirus designated ACNPV-HIV-YK-pol has been 
deposited at the American Type Culture Collection of 12301 
Parklawn Drive, RocJcville md 20852, USA under Accession No. 
ATCC VR 2233. Deposit was made on Noveiaber 30, 1988. The 
disclosure of our Canadian Patent Application Serial No. 
35 591,908 is incorporated herein by reference. 

Utilising the procedures described in Example 3 of 
Canadian Patent Application Serial No. 591, 908, a polypeptide 



BNSDOCID: <WO 9010230A1J_> 



wo 90/10230 _ ^ PCr/CA90/00062 



comprising the protease, RNAse H and Integrase enzymes of 
HIV strain HIV-XB2 may be produced • 

The polypeptide can be used as a diagnostic reagent or 
vaccine component in ways known to persons skilled in the 
5 art, e.g. by the techniques indicated in the publication 
entitled Clinica, Testing for HIV and AIDS, The Next 

Five Years, George Street Publications Ltd., Richmond, 
Surrey, UK, the disclosure of which is incorporated herein 
by reference. 

10 The invention is illustrated in more detail by the 

following Examples. Example 1 illustrates the production of 
a modified recombinant plasmid pUC18-Dpol3 having a 27 3 bp 
deletion at the 5 '-terminus and its expression as 
polypeptide lacking the first 91 amino acids at the 

15 NHj-terminus of the HIV-pol protease. Examples 2 and 3 relate 
to the expression of the polypeptide and its use as a 
diagnostic reagent. 

EXAMPLE 1 

Construction of baculovirus transfer vector containing HIV-l 

20 pol gene with 273 bo deletion at 5' terminus 

As illustrated in Figure 1, the Bglll and Sail fragment 
of plasmid pHXB-2D containing the HIV-1 pol coding region 
was isolated and inserted into BamHI and Sail sites of 
pUClS. The resulting recombinant plasmid (pUC18-Dpol 1) was 

25 cut with Sstl and dephosphorylated. A synthetic double- 
stranded crossover linker containing a Sstl cohesive end, a 
BamHI site, the putative insect Spodootera frugioerda (SF9) 
cell ribosome binding site (P) and 15 nucleotides of the 
homology searching sequences which overlaps with the 5' 

3 0 terminus of the pol gene was ligated at the Sstl site and 
transformed. The recombinant plasmid, (pUC18-Dpol 2) was 
isolated, digested with sPHl, dephosphorylated and ligated 
with another crossover linker DNA containing SphI cohesive 
end at the 3« terminus, BamHI site and 15 nucleotides of the 

35 homology searching sequences which recognise the 3' terminus 
of the pol gene. The resulting recombinant plasmid 
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(pUClS-Dpol 3) contains the putative SF9 cell ribosome 
binding site (P) followed with pel open reading frame 
starting with the first ATG (TI) codon (map unit 2357-2359) 
in the pel gene and the translation termination (TT) codon 
5 TAG (map unit 5093-5095) . This Whole cassette was flanked 
wxth BamHl sites. The BamHi fragment was isolated and 
inserted into the BamHl site of the pAcYMl baculovirus 
transfer vector (pAcYMl-Dpol) . The pAcYMl-Dpol transfer 
vector DNA was used to co-transfect SF9 cells with wild type 
10 AcNPV DNA to isolated recombinant AcNPV HIV-yk pol virus. 

EXAMPT.TT 7 

Expression of pnl q p ne produrtc; bv r.^.n^H. r,.,,. b.nm o.H 

Recombinant AcNPV-HIVWHpol contains an insert comprising 
essentially the whole DNA sequence of the HIV-pol gene (see 
15 Table 2 at the end of the present disclosure) . when 

expressed, the resulting full length gene product of the 
HIV-pol gene is "processed", i.e. the proteolytic active 
site of the HIV pol protease gene cleaves the protein into 
66 kO, 51 kD and 32 kD fragments. 
20 By way of comparison, recombinant AcNPV-HIVYKpol (see 

Table 3 at the end of the present disclosure) omits 
NH2-terminal amino acid sequences containing the proteolytic 
active site of the HIV-pol protease. When expressed, the 
resulting gene product is not "processed", i.e. the - 95 kD 
25 protein remains intact. 

The following experiments illustrate this. 
Uninfected S. fruqiperda (SF9) cells, or SF9 cell 
infected with recombinant baculoviruses AcNPV-HIVWHpol 
AcNPV-HIVYKpol or with wild-type AcNPV, were harvested 'after 
30 72 hours of infection. Lysates of the infected or uninfected 
cells were electrophoresed in a 12% polyacrylamide Laemmli 
gel and proteins are identified by either Coomassie blue 
staining (S) or Western blot analyses (W) using the standard 
HIH HIV positive immunoglobulin. As shown in Figure 2, lanes 
35 1, 2 and 3 represents the lysates of AcNPV-HIVYHpol 

recombinant virus infected cells, lanes 4, 5 and 6 represent 
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the lysates of AcNPV-HIVYKpol recombinant virus infected 
cells, lane 7 shows the wild-type AcNPV infected cell 
lysate, lane 8 shows uninfected cell lysate and lane 9 shows 
molecular weight markers. Lane 3 and 6 show the whole cell 
5 lysate, lanes 2 and 5 show proteins in the infected cell 
nuclei and lanes l and 4 show proteins in the infected cell 
cytoplasm. P denotes polyhedrin protein and arrows show 95K 
Dal uncleaved pol gene product representing 91 amino acid 
deletion of protease produced by AcNPV-HIVYKpol virus and 
10 66K Dal, 51 K Dal and 33K Dal processed pol gene products in 
AcNPV-HIVYHpol virus infected cells. 

EXAMPLE 3 

A. Produeti.on of p ol gene prodiant 

Recombinant ACNPV-HIVYKpol virus infected Spodor.i.^r-^ 
15 fruqiperda (SF9) cells were harvested 4 days after 

infection. Nuclei of infected cells containing most of the 
pol gene product were isolated by treating the infected 
cells with 0.1% Triton x-loo and 0.5% NP40 on ice for 20 
minutes followed by centrifugation at 750 g for 10 minutes. 
20 The pelleted nuclei were denatured with 1% SDS in TRIS-HCl 
PH 8.0 at room temperature for 30 minutes. The cellular DNAs 
were removed by ethanol precipitation using 2 volumes of 
100% ethanol. The SDS in the solution were removed by add- 
ition Of 25 mM KCL incubated at 4 -C for 30 minutes followed 
25 by centrifugation at 12,700 g for 15 minutes. The pol gene 
product in the supernatant was used for anti-pol ELISA. 

B. Deter:t-inn of HTV antibodies bv T^T.Tsa 

The pol antigen was diluted in PBS and dispensed in a 
microtiter plate (Nunc cat 269620). The concentration of pel 
3 0 to coat plates was determined empirically on the strength of 
bands on polyacrylamide gels. 

The concentration of pol necessary to coat one well was 
between 1 and 10 ng. 

The plate was covered and incubated at 4-c. The time of 
35 incubation varied between 12 and 24 hrs without no apparent 
differences in reactivity. 
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The Plates were then washed three times in PBS tween 20 
employing a Skatron plate washer. 

various standards, NIH HIV+ immunoglobulin (NIH STD) 
pool HIV-H Plasma (PAT STD) and plasma from non-infected ' 
5 xndxvxduals (NS) were employed. The standards were diluted 
begxnnxng at 1:200 for NIH STD, and l:io for PAT STD and NS 
UnJcnowns were tested usually at 1:50 but dilutions as high ' 
as 1:10 can be employed. ^ 

All samples were inactivated before testing. Normal sera 
10 were processed in the same fashion as sera from AIDS 
patients. The inactivation was performed with 
4 '-aminoethyltrioxsalen- hydrochloride (AMT) from Lee 
Bxomolecular Research inc. (San Diego, California cat 231) 
and an ultra violet light trans-illuminator (Spectroline 
15 model TC-365, Pisher Scientific Ottawa Ont.). 

reconstituted in 50% ethanol at i ^g/n,i. The sera was 
aliguoted in Eppendorf tubes and for every loo ^1 of serum 
or plasma, lo m of AMT was added to the sample The 

20 "^^^^ transilluminator and irradiated 

20 for 5 minutes. An additional lo ^1 of amt was added to the 
sample and the samples were irradiated for a further 5 
minutes. The samples were inactivated by this procedure 

^ The incubation time of the human-anti-pol was 30 to*40 
minutes at room temperature (23'C) (the time of incubation 
25 found to be quite critical). Therefore, all dilutions of 

standards (negative and positive) and unknowns was performed 
xn a separate plate. Once all dilutions were done, the 
dilutions (100 Ml) were transferred to the ELISA plate 

30 rrr" "'"^ employing a multichannel pipettor. All 

30 dilutions were with PBS Tween 20 (0.1%). 

The state of the serum or plasma sample was found to be 
important. Samples repeatedly frozen and thawed usually gave 
higher backgrounds. This was especially evident with samples 
from normal individuals. 

" T """" '"^"''^^ ^^""^^ ^" PBS-Tween 20 after 

the 30 minute incubation with the first antibody 

A Skatron ll plate washer was employed for this purpose 
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The second antibody used (goat anti-hiunan Ig linked to 
horse radish peroxidase) was an affinity purified reagent 
obtained from Tago Diagnostics (Inter Medico To DNT cat 
2393) . An appropriate dilution was determined experimen- 
5 tally (approximately 1:2,000) is made in PBS-Tween 20 

(0.1%). 100 m was dispensed into the wells except for one 
which will be employed as a blank for the plate reader. The 
plate was incubated for 1 hour at room temperature. 

The plates were washed three times with PBS-Tween 20 
10 employing the Skatron II plate washer. 

Freshly prepared substrate (100 fil) was added to the 
wells and after 20 minutes the reaction stopped with the 
addition of 100 ^1 of 0.07M H2SD4. 

The plate was read at 450 nm in the BIOTEK BL/310 ELISA 
15 plate reader. A hard copy of the data was obtained from the 
reader and the data also stored directly onto computer 
diskette for further processing by the Anelisar program. 

Additionally, controls were also performed on each 
plate. In two or three wells no serum or plasma was added. 
20 in one well no primary or secondary antibodies were added 
but substrate was. This well was employed to blank the ELISA 
plate reader. The remaining wells were employed to determine 
the extent of binding of the secondary antibody (Goat 
anti-HIg-HRPO) to POL. Thus, these wells received no primary 
25 antibody but secondary antibody and substrate with the 

appropriate washes in between each incubation. Usually the 
value of this latter control is below O.IOOO CD. 
The results are shown in Figure 3. 

The following materials were use for the anti-pol ELISA 
30 procedure 
Buffers 

Phosphate Bu ffered Saline CPnfi) 

NajHPO^ (dibasic anhydrous) 13.6 g 

NaH2P0^ (monobasic) 2.4 g 

2S NaCl 90] 0 g 

Salts are dissolved in 8 litres of distilled deionized 
water and pH is adjusted to 7.2 with NaOH or HCl. This 
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10 



buffer is employed as coating buffer, diluent and washing 
buffer. The latter two buffers are modified as indicated 
below. 

Diluent for priman^ ^nd secondary ^ntiho^.-.. -n-hinr r 
5 buffer " ^ 

PBS + 0.1% Tween 20 (Sigma, St. Louis MO) (o.l ml iveen 
20 + 100 ml PBS) . The diluent buffer is made up daily 
Substrate buf fg>-r 

Equal volumes of O.lM Na3HP0, (0.709 g/so ml) and O.lM 
10 cxtrxc acid (0.960 g/50 ml). The pH is adjusted to 4.0 with 
NaOH or HCl. The substrate buffer is made up weekly 

Substrate 

A tablet (2 mg) of o-phenylenediamine (sigma cat. P6787) 
xs dissolved into 10 ml of substrate buffer. Hydrogen 
15 peroxide (4 m1 of 30%) is added to the solution just prior 
to plating. The solution should be kept in the dark as much 
as possible. 
Stopping reagent 

The enzymatic reaction is stopped with 0.07M H,SO 
20 It is a particularly advantageous feature of the ' 

polypeptides, the use of which is described herein, that 
they cross-react with antibodies against diverse strains of 
HIV. Thus, for example, the polypeptides described herein 
based on HIV-i can cross-react with antibodies raised 
25 against various strains of HIV-l and HIV-2. Thus they may be 
used xn diagnostic kits for detecting either virus category. 
Similarly, xn vaccines they can provide broad-spectrum 
protection. 

IndustT-ial a pplicahil •i4-y 
30 AS will be apparent from the above, the present 

invention can be used in the medical field for testing for 
HIV xnfectxon and for immunizing against HIV infection as 
well as for other diagnostic or prognostic purposes. ' 
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TABLE 1 



HIV-l pol protein sequence of HIVHXB2 virus 
Data from Human Retroviruses and AIDS 1988 
Los Alano3 Ivational Laboratory 

AcNPV-HIVWHpol 

HIVIIXB2MetRiePheApgGluAspLouAloPh©LouGlnGlyLvsAlaArgGluPheSorSorGlu 

HIVBH102— * 

Gin 



HIVBH5 
HIVPV22 
HIVBRU 
HIVMN 
HIVSF2 
HIVRF 
HIVWAL 
HIYELI 



Gin 

Gin 



— Asn— ~- 
—Asn—— — 
— Asn 



— Pro- 
— Pro- 



-Pro— Gly Leu ProLys 



19 
20 
20 
20 
20 
0 
19 
19 
19 
19 



IItvo!!!L ■ GlnThrArgAloAsnSarProThrArg 

HIVBHl 02 ThrArgAlaAsnSerProThrlleSorSorGlu 

HIVBH5 ThrArgAlaAsnSorProThrlloSerSerGlu I 

HIVPV22 ThrArgAlQAsnSerProThrlleSerSerGlu 

HIVBRU ThrArgAlQAsnSerProThrlleSerSorGlu * ~I 

HIVMN 

HIVSF2 milllllllll 11 11 ' 11 ' 

HIVRF ~1 1 ~~ ~ " " 

HIVMAL 1 111.7" 

HIYELI 



Ser 



20 
i*0 

40 

0 

28 
28 
28 
28 



HIVHXB2 

HIVBHl 02 

HIVBH5 

HIVPV22 

HIVBRU 

HIVPON 

HIVSF2 

HIVRF 

HIVMAL 

HIYELI 



ArgGluLeuGlnValTrpGlyArgAspAsnAsnSerProSerGluAlaGlyAloAspArg 



•Lou- 



GlyGlu— 



-Leu- 



Gly 



. LysThrLou Thr Glu 

• .ProLou LysThr _-g1u 



^♦8 
60 
60 
60 
60 
0 

ue 

47 
47 



HIVHXB2 

HIVBHl 02 

HIVBH5 

HIVPV22 

HIVBRU 

HIVMN 

HIVSF2 

HIVRF 

HIVMAL 

HIVELl 



GlnGlyThrValSerPheAsnPheProGlnValThrLeuTrpGlnArgProLeuValThr 
He 



He— 

He— 



Ile- 



-Ser- 
-Ser- 



He— 

He— 

--He— 
—He— 



He- 

Vol- 



-Ala 



68 
80 
80 
80 
80 
0 
68 
67 
67 
57 
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Table 1 cont'd 



<- gog cds end 

H I VB H 5 IIIIIIZIZIIII 

HIVPV22 IIZIZIZII 

HIVBRU ZZZZZZZ 

HIVMN 

HIVSF2 
HIVRF 
HIVMAL 
HIVELl 



Vol ~- Z-ZZZZZZZZZZZZZZZZ 

ValArgVol ZZZZ 



HIVBH5 Z-ZZ-ZZ 

HIVPV22 zzzzzzzzz ■ 

HIVBRU ZZZZZ ZZ ZZZZ 

HIVMN 



lAcNpV-HlVYKpol starts 



HIVSF2 
HIVRF 
HIVMAL 
HIVELl 



. Asn Arg 

Asn Lys- 

Asn Lys- 

— IleAsn Lys. 

Asn ~Lys- 



88 
100 
100 
100 
100 
0 
88 
87 
87 
87 



108 
120 
120 
120 
120 
17 
108 
107 
107 
107 



HIVHXe2 PhelleLysValArgGlnTyrAspGlnlleLeuIl 
HIVaH102 

HIVBH5 * 

HIVPV22 

HIVBRU 

HIVMN 

HIVSF2 



eGluIleCysGlyHisLysAlalle 



HIVRF 

HIVMAL 

HIVELl 



ProVal — 



ProZzzzzzzzz — 



128 

140 
140 
140 

140 
37 
128 
127 
127 
127 



HIVHXB2 
HIVBH102 

HIVBH5 

HIVPV22 

HIVBRU 

HIVMN 



GlyThrValLeaValGlyProThrProValAsnllelleGlyArgAsnLeuLeuThrGln 



HIVSF2 

HIVRF Z.ZZZI 

HIVMAL He ' 

HIVELl 



-Met- 



148 
160 
160 
160 
160 
57 
148 
147 
147 
147 
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\/ p66, p51 



HIVBH5 
HIVPV22 



HIVSF2 
HIVRF 



180 
180 



HIVBRU ~~ "^80 

HIVMN Leu "I"~"ZI Z I 

HIVSF2 ~ ZZZZ -Z~Z _ '^^ 

HIVRF ZIZIZ IZZZZZ . ~_ ■ 

HivMAL IZZZZZZZZ_ZZZ s 

HIVELI ""^^ 

167 



HIVBH5 zzz zzzzzzzzz 

HIVPV22 z zzzzzzzz. 

HIVBRU ZZZZ zzz 

HIVMN 200 



97 
188 



HIVMAL Arg "Z 

HivELi : ZZZZZ-ZZZZZZZZ — ZZZZZ — 

HI^BmL tllll^^^^^^^ 208 

HIVBH5 zzzzzzzzzzz 

HIVPV22 Z.ZZZ.Z" 

HIVBRU ZZZZZZZZ"ZZ 

HIVMN — II© zzzzzzzzzz I zzz zzz 

HIVSF2 ZZ zzz 

HIVRF ZZZZZZZZ ' — 

HIVMAL Thr LysAsp ZZZZZZZZ , ^ 

HIVELI —Thr _!asp ZZZ 

Asp Arg 207 

H^^Bm02 tlllZl^^^^^ 228 

HIVBH5 ZZZZZZZZZZZ*ZZ ZZ 

HIVPV22 zzz zzz Z" 

HIVBRU ZZZZZ Z_ ZZ- ZZ 

HIVMN ZZ Z Z zzz. 

HIVSF2 ZZZ"ZZ "ZZ- ' — 

HIVRF ZZZZZZZZ—" -Z -Z ZZZZ 

HIVMAL Z. * ^~ 227 

HIVELI xiB "ZZ ZZ ' 227 

' 227 
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HIVHXB2 LeuVolAspPheArgGluLeuAsnLysArgThrGXnAspPheTrpGluValGlnLeuGlv 248 
HIVBH102 i-«ui,xy ^ho 



HIVBH5 

HIVPV22 

HIVBRU 

HIVMN 

HIVSF2 

HIVRF 

HIVMAL Asn- 



-Arg~— 
Lys- 



HIVELI 



HIVBRU 

HIVMN 

HIVSF2 

HIVRF 

HIVMAL 

HIVELI 



HIVBH5 
HIVPV22 



HIVMN 
HIVSF2 



Lys- 

-Lys- 



HIVHXB2 
HIVBm02 
HIVBH5 



260 
260 
260 
260 
157 
248 
247 
247 
247 



u^vou^L ^^^^^^"^^''^^AlaGlyLeuLysLysLysLysSerValThrValLeuAspVolGlyAsp 268 

HIVBH5 

HIVPV22 



280 
280 
177 
268 
257 
267 
267 



H^HsmL ttlll^l^^^^ 288 



300 
300 



HIVBRU 



300 
197 
288 



HIVRF LysGlu ^o- 

HIVMAL 287 

HIVELI 

Ser 287 



SerlleAsnAsnGluThrProGlylleArgTyrGlnTyrAsnVolLeuProGlnGlyTrp 308 

SerGly 

HIVPV22 1 220 

HIVBRU IIIZZ I 

HIVMN ~~III~_ZZ Z ^"^^ 

HIVSF2 ZZZ 

HIVRF -Arg— ZZZ.»ZZZZ 

HIVMAL 'Z 

HIVELI 
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Table 1 cont'd 



HIVBH5 "^^^ — ^^^^ 



HIVPV22 
HIVBRU 
HIVMN 
HIVSF2 
HIVRF 



HIVBH5 

HIVPV22 

HIVBRU 



340 
3/»0 
340 
237 
328 



HIVMAL 327 

HIVELI 327 

327 



H?VBH102 llZtlZ2t^^^^^^^ 348 



360 
360 
360 



257 
348 



HIVMN 360 

HIVSF2 II IIIII~III_ ""II II 

HIVRF GIu I«IIIIIIII, „ 

HIVMAL Lys Glu II I ^^'^ 

HIVELI GluMet IIII ^""^ 

347 



HIVBmL It'llt^^^^^^ 368 

HIVBH5 III IIIII_ "~ 

HIVPV22 IIIIIII. I, II I 

HIVBRU 211 

HIVMN AlQ--IIIIIIIIIIIIIII,Arg.~IIIIII l^l 

HIVSF2 _ 277 

HIVRF Tie " ' 

HIVMAL 367 

HIVELI 



-Glu Lys 367 



367 



hJvBH102 !:!"!!::II1I!I°^!P^^ 388 

HIVBH5 Phe IIIIIIIIII 

HIVPV22 IIIIIIII~III~" 

HIVBRU III_II. " 

HIVMN Phe --IIIIIIIIIII"III. 

HIVSF2 Phe IIIIIIIIII.J[ I 

HIVRF Phe III_II„I " " 

HIVMAL Phe mil. II ' 

HIVELI Phe Arg IIIII. " * 387 
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HIVBH102 408 

HIVBH5 He -~~IIIIZIZ~II~I 

HIYPV22 



HIVBRU 

HIVMN 

HIVSF2 

HIVRF 

HIVMAL 

HIVELI 



-Met- 



420 
420 
420 
420 
317 
408 
407 



-Ser Lys qIu- 



-Asp Glu 407 



407 



HIVBH5 

HIVPV22 

HIVBRU 

HIVrvUM 

HIVSF2 

HIVRF 

HIVMAL 

HIVELI 



Asn GluArg- 



440 

440 

440 

440 

-Ala 337 

-Ala 428 

-Ala 427 

427 

427 



HIVBH5 

HIVPV22 



460 
460 
460 



HIVBRU 

HIVMN Lys IIIIIII Z 

HIVSF2 Lys _ Z 

HIVRF Lys ^""^ 

HIVMAL Lys 77Z ^^'^ 

HIVELI ~ - _ AspIloVol 447 

447 

H^VBm02 ^^68 

HIVBH5 ZZZZ-ZZZZZZZ z 

HIVPV22 ZZ_ZZZZ Z 

HIVBRU ZZZZZZZ 

HIVMN zzzzzzzzzzzzz 

HIVSF2 ZZ 

HIVRF Gin Lys ZZZZ.ZZZZZZ ''^^ 

HIVMAL Ala 

HIVELI 
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VQlHisGlyValTyrTyrAspProSerLysAspLeuIleAloGluIleGlnLysGlnGly AOS 



HIVHXB2 
HIVBH102 

HIV8H5 ZIIZZZI 

HIVPV22 



HIVBRU 
HIVMN 



HIVELI His- 



500 
500 



HXVSF2 — Giu — 

HIVRF ^^88 

H I VMAL IZ-IIIII 

HIVELI 

i*a7 



GlnGlyGlnTrpThrTyrGlnlleTyrGlnGluProPheLysAsnLeuLysThrGlyLys 508 



HIVHXB2 

HIVBH102 

HIVBH5 ~__ 520 

HIVPV22 ~~ Z ~Z~ 

HIVBRU I 

HIVMN —IIIIIIZIIIIIZ. IZ 

HIVSF2 ~IIIIZIII~I"I *~ 

HIVRF ZZZZZZZZ~ZZ ZZZ 

HIVMAL Z r7«-r ^^"^ 

GlnTyr 



507 



ur)^n!!!L ^y'"^^°^^9"^^^^9*51VAlaHisThrAsnAspValLysGlnLeuThrGIuAl 



oValGln 



HIVBH5 

HXVPV22 

HIVBRU 

HIVMN 

HIVSF2 

HIVRF 

HIVMAL 

HIVELI 



-Thr 



-IleLysSei 



-Ala— 



528 
540 
5tf0 
5U0 
5'*0 
kZl 
528 
527 
527 
527 



HIVBH5 ZZZZZZZZ Z~ZZZZ ' 

HIVPV22 ZZZZZZZZ zz,\ 

HIVBRU ZZZZZZZZZZZZ" z^zz 

HIVMN 
HIVSF2 
HIVRF 
HIVMAL 
HIVELI 



Ala 

ValSer 

VolAla 



-~Arg- 



-AlQGln 



Apg Sei 



— — ~-Arg- 



548 
560 
560 
560 
560 
457 
548 
547 
547 
547 
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hIIZ^12 ll:tll^^^^^^^ 568 

H1VBH5 58D 

HIVPV22 IIIZZZZZI 580 

HIVMN ZZZZZZZZZZZZ Z 580 



HIVSF2- AroZzzzzz;~zzzzzz!''"^"" 

HivRF !:!:__^ ses 



HivELi zzzzzzz — z 



567 



588 

HIVBH5 ~ 600 

HIVBRU ZZZZZ 600 

HIVSF2 — -ZZZZZZZZZZZZZZZZ 

HIVELI ZZZZZZZZZZZ '^^^ 587 

587 



HIVPV22 zzzzzzzzz 

HIVBRU 2ZZZ Arg 520 

HIVMN ~ZZ 620 

HIVSF2 ZZZZZZ Lys 517 

HivMAL — ZZZZZZZZZZZZZZ 

HIVELI He ZZZZZZZZZ^ 607 



608 
620 
620 



607 



HIVBH5 '^"^^ Pro Asn 

HIVPV22 Leu-ZZZZZZ~ZZZZ 6^0 

HIVBRU ^ Pro Asn — 



rThr 628 
640 



HIVMN 



640 
640 



HIVSF2 Ser 

HIVRF SerlXeAlo 

HIVMAL II Ser g27 

HIVELI Ser gIu 627 

p^^ 
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HIYBH5 III 

HIVPV22 66D 

HIVBRU Ih"~IIII ~ 

HIVMN ZIII.Hi^ ~ ~ ■ 

HIVSF2 —-"his -I ' 

HIVRF ~ . ~_ 6^*8 

HIVMAL J^l e^7 

HivELi "~"Ain:::::::~~:::r:~::!!::::~:: m 

WVBmoa ^!!!i!!!^i:::*!P!!:fl::vrAloLeuGlyIleIleGlnAloGlnProAsp(JlnSer 668 

HIVBH5 "IIIIIIZZZIZI"! ZZ ^ — — 

HIVPV22 ZZZZZZZZ — 

HIVBRU ZZZZZZZZ" 

HIVMN ZZZZZZZZ ZZ — 

Hivsr2 ZZZZZZZ ZZ — 

HIVRF ZZZZZZZZZZZZZ" — 

HIVMAL ZZZZZZZZ ^'^^ — ^^"7 

HIVELI ZZZZZZZZ — ^^"^ 

Lys 667 

HIVBH5 2 "^^^ 

HIVPV22 ZZZZZ Z ZZ 

HIVBRU ZZZZZZZZ Z 

HIVMN sor ZZZZZZZZZ 

HIVSF2 597 



HIVRF 688 

HIVMAL He ZZZZZ ^^"7 

HIVELI r ZZZZZZZZZ ZZ"Z — ^^"^ 

S87 

HIVHXB2 AlaTrDVolVroAloHisLvsGlvIleGlum v/Ac«rT..r»T w,* . 

HIVBH1 £32 ^„!„„„„^^^ 708 

HIVBH5 ZZZZZZZZ„ ZZ"Z ' 

HIVPV22 ZZZZZZZ "^^^ 

HIVBRU ZZZZZZZZZZZ ZZ 

HIVMN ZZZZZZZZZZ "^^^ 

HIVSF2 ZZZZZZZZ Z ' 

HIVRF ZZZZZZZZ ~ '^^^ 

HIVMAL Sep Z.ZZZZZZZZ ^ ^^"^ 

HIVELI ZZ ZZZ " '707 

707 
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hIIbH^.12 728 

HXVBH5 „ He IZZIII 

HIVPV22 ZIZZZZ '^^^ 

HXVBRU z ZZZZZZZZZZZZZ 

HIVMN ZZZZZ "^^^ 

HIVSF2 ' GluAsp 

HIVRF Thr ZZZZZZ.Z" 728 

HIVMAL Ser 727 

HIVELI Gin 727 



HiJbhS2 ~!!!:!!™^^^ 7.8 

HIVBH5 ~Z ' "^Sa 

HIVPV22 ZZZZZZZZZZZZZ '^^^ 

HivBRu ZZZZZZZZZ "^^^ 

HIVMN -ZZZZZZZZZZ "7^0 

HIVSF2 ZZZZZZZZZZZ ^^"7 

HIVRF ZZZZZZZZZZ "^^Q 

HIVMAL ZZZZZZZ "747 

HIVELI Asn ZZZZZZZZZZ ^-^^ "^^^ 

747 



760 



HIVBH5 Z 783 

HIVPV22 ZZZZZZZZZZZ '■ "780 

HIVBRU zzzzzzzzzzzz ^ 

HIVMN ; 700 



HIVSF2 677 



HIVRF 768 

HIVMAL ZZZZ "767 

HIVELI ZZZZZZZZZZZ "767 

HIVBH5 800 

HIVPV22 ZZZZZZZZZ 800 

HIVBRU ZZZZZZZZZZ 800 

HIVMN ZZZZZZZZZ 800 

HIVSF2 ZZZZZZZZZZ S97 

HIVRF ZZZZZZZZ ^788 

HIVMAL ZZZZZZ 787 

HIVELI ZZZZZZZZZZZZZ ' — 787 
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hIIZV,2 808 
HIVBH5 I~ZZZ_IZ ZZ 

HIVPY22 ZZZZZZ-ZZ ^"^^ 

HIVBRU ZZZZZZZ Z 

HivMN ZZZZZZZ z~ z 

HIVSF2 ' ZZZZZZZZZZ '^'^^ 

HivRF zzzzzzzz z 

HivMAL lie ZZZZZZ Z~ ZZ ' — 

HIVELI Z«ZZ Z 

007 

HIVBH5 ZZZZZZ ^ " 

HIVPV22 ZZZZZ 

HIVBRU ZZZZZZZZ 

HIVMN 840 



HIVSF2 737 

HIVRF iieZZZZZZ ZZZ »~Z ' — 

HIVMAL IieZZZZZZZ Z. — ^27 

HIVELI Valval 827 

Valval 827 

H^Z'L 'ltllT.ti:TJl^^^^^^ 8.0 

HIVBH5 SorZZZZ 

HIVPV22 e ^ Q60 

"■~~~5Gr— —————— I ve~—— 

HIVBRU - 8S0 

" — ~SorThr* — — — Lvs— — 

HIVMN p-o 060 

H1VSF2 !:!.::: — ^!^!^^ — 757 

HIVRF l^'^V''' l-y^ B^e 

HIVMAL — i-^^ 0.7 

HIVELI --Serlll^ioHlL^s""": 

«^Bmfl2 tllltltlllt:^^^^^^^^^ 868 
HIVBH5 ZZZZZ ' — ®®® 

HIVPV22 ZZZZZZZZZZ- *ZZ" 

HIVBRU Z-ZZZZZZZZZ z 

HIVMN ZZZZZZ ZZZZZZZ "~ 

HIVSF2 ZZZZZZZZZZ 

HIVRF ZZZZZZ ZZ 

HIVMAL Asn ZZZZZZZZZZ ZZZZZ ' 

HIVELI Z-ZZZ " 

867 
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HIVBH102 '^®^^^"^^^^^"^°"^^^^^^^^®^^®^^y^^"^^^^'"9A=P^l"AlaGluHisLeuLys 068 



HIVBH5 
HIVPV22 



HIVMN 

HIVSF2 Asn 



HIVRF Gin Gin 

HIVMAL 



HIVBRU 



HIVSF2 
HIVRF 
HIVMAL 
HIVELI 



HIVBH5 
HIVPV22 



HIVSF2 
HIVRF 



HIVPV22 
HIVBRU 
HIVMN 
HIVSF2 
HIVRF 



900 
900 



HIVBRU 

900 
797 
888 



"* — Glu——— OQ-7 

HIVELI 



887 
887 
887 



H^!;SJ;i02 IT.t'll^^^^^^^ 900 
HIVBH5 



920 



HIVPV22 



920 



HIVMN Arg IZIIIIII 



817 

908 

907 

907 

ArgArg ggy 



HlUsmL IZlZt^^^^^ 928 



940 
940 



HIVBRU " 940 

HIVMN Glv IIIIIIIIIIZIIIIII.II ^"^^ 



837 
928 



HIVMAL iie-..Met ill 

HIVELI 927 

HIVBH5 



Pro 960 

gg0 

Pro 960 

AspPro 960 

AspPro 857 

-AsnLysAspPro 948 



HIVMAL AspPro 947 

HIVELI He ~ AspPro 947 

- AspPro 947 
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HIVBH5 

HIVPV22 

HIVBRU 

HIVMN 

HIVSF2 



980 
980 
980 
980 
877 
968 



HIVRF His 

HIVMAL He 96*^ 

HIVELI He . ^^"^ 

u-rwLi^/o-i * « Start "> 

HIVBH5 IIIIIIZIZZIZIZIIIIIIII~I"IIIZI"IIII ZZ ^ 

HIVPV22 ~ 

HIVBRU ZZZIZZZZ" ~IZ ^^^^ 

HIVMN — Asn ZZZZZZZZva 1 -ZZZZZZZZZZZZZZZZZ ^ 897 



HIVSF2 
HIVRF 
HIVMAL 



HIYELI Lys Vol 



968 
987 
987 
987 



HIVHXB2 GlnMetAlaGlyAspAspCysValAlQSerApgGXnAspGluAsp+++ 100/, 
HIVBHl 02 — — — — — — — — — — — — 



HIVBH5 

HIVPV22 

HIVBRU 

HIVMN Thr 

HIVSF2 

HIVRF 

HIVMAL 



1016 
1016 
1016 
1016 
913 
1004 
1003 



: GlyGly 1003 

HIVELI " 

1003 
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TABLE 2 

HIV-l pol gene HIVHXB2 Sequence 

Data from Human Retroviruses and AIDS, 1988 

Los Alamos National Laboratory 

AcNPV-HivwHpol Virus 

' RBS 



BNSDOCID: <WO 9010230A1_I_> 



Bam HI ti 

5 ■ -GGATCCTataaatK?g tttttta gggaogotct 
pol cds start (NH2-terminus uncertain) -> 

2101 ggccttccta caagggaogg ccogggaatt ttcttcogag cagaccogog ccaacagccc 

2161 eaccogaoga gagcttcogg tctggggtag agacaacaac tccccetcog aogcoggogc 

2221 egotagacoa ggaactgtat cctttaactt ccctcaggtc actctttggc oacgocccct 

2281 cgtcacaaTA Aagotogggg ggcaoctoaa ggaogctcta ttogatacag gogcogatqa 
<- gag cds end = a » 

2341 tacagtatto goagaoatga gtttgccogg aagotggaaa ccoaaoatgo togggggaat 
2*^01 tggoggtttt atcaaogtaa gacagtatgo tcogatactc atagaoatct gtggacataa 
2*»61 agctataggt acogtattag taggacctac occtgtcoac otoattggaa gaoatctgtt 
2521 gactcagott ggttgcactt toaattttcc cattagccct attgogactg taccogtcoa 
2581 attaoogcco ggaatggatg gcccaaoogt taaacaatgg ccottgacog aagaaaaaat 
2641 oaaogcatto gtagaaattt gtacogogot ggaaaoggaa gggoooottt caaoaattgg 
2701 gcctgoaaot ccatacoata ctccogtatt tgccataoog aaooaagoca gtactoaatg 
2761 gagaaaatta gtagatttca gagoocttoa taagogaact coogocttct gggaogttca 
2821 attoggoota ccacotcccg cogggttaaa aoogooaaaa tcogtaocog tactggatgt 
2881 gggtgotgea tatttttcog ttcccttaga tgoagacttc oggoagtota ctgcatttac 
2941 cotacctagt otooocootg ogacaccogg gottogotot cagtocootg tgcttccoca 
3001 gggatggooo ggotcoccog caotattcco oogtogcatg Qcoaoaatct tagagccttt 
3061 togaaaacQQ aatccagaco togttotcto tcootacotg gotgotttgt otgtaggotc 
3121 tgacttogoa atogggcagc atogoocoaa ootogaggag ctgogocooc atctgttgag 
3181 gtggggoctt accocaccag ocoooaaaco tcogaoagaa cctccottcc tttggatggg 
3241 ttotgaaetc catcctgota aotggacogt ocogcctoto gtgctgccog oaaocgacag 
3301 ctggoctgtc oatgocotoc ogaagttagt ggggaaattg oottgggcoo gtcogattta 
3361 cccogggatt aaogtaoggc aottatgtoo octccttaga ggooccoaog cactoocoga 
3421 ogtootQCca ctaocagaag acgcogogct ogaactggca gaoaocogog ogattctaaa 
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3481 agooccogto catggagtgt attatgaccc atcoooogac ttoatogcag oaatacagaa 

3541 gcoggggcQO ggccaatgga catatcoaat ttatcaagog ccatttoaaa atctgaaaac 

3601 oggaaaotat gcaagaatga ggggtgccca cactaotgot gtoaaacaat toacagoggc 

3661 ogtgcooaoQ otooccacog aaagcotogt aotatgggga oogactccta oatttaaoet 

3721 gcccatocao oaggooacat gggaoocotg gtggacogag tattggcaog ccacctggat 

3781 tcctgogtgg gogtttgtta atocccctcc cttogtgoaa ttotggtocc ogttagagaa 

3841 ogaocccota gtaggogcag aaoccttrcta tgtogotggg gcogctaaca gggogactoo 

3901 attoggoooa gcoggatotg ttoctaatog oggoegacoo ooogttgtca ccctaoctga 

3961 CQCoacoaat cogoogactg agttacaagc aotttotcf gctttgcagg attcgggatt 

4021 agoagtoaoc otogtaocog octcacoata tgcottogga atcattcoog cocaaccaga 

4081 tcoQogtgoo tcagagttag tcaotcoaot aatagogcog ttootaaaaa oggaaaaggt 

4141 ctatctggcQ tgggtaccag cococooogg oottggoggo ootgaacoag togotoaatt 

4201 ogtcogtgct ggaotcogga oagtoctott tttagatgga otogotaogg cccoagatga 

'.261 acatgogaao totcacogta ottggogogc aotggctagt gottttaocc tgccocctgt 

4321 egtogcaaoQ goaotogtog ccagctgtga toootgtcog ctooaoggag oogccotgca 

4381 tggacQogto gactgtogtc caggoatotg gcQoctagat tgtacacott togooggooo 

4<»41 agttatcctg gfgcogttc otgtQgccog tggatotata gaagcogoag ttattccogc 

A501 ogooaeoggg eoggaaacog cotattttct tttoooatta gcoggaogot ggccogtoao 

4561 oacoQtacat octgocootg gcogcoottt coccggtgct acggttoggg ccgcctgttg 

4621 gtgggcggga otCDogcagg ootttggoot tccctocoat; ccccaoogtc ooggagtogt 

4681 agoQtetotg aotoaogaat tooogoaaot tatoggocag gtoogogotc oggctgoaca 

4741 xcttoogaco gcogtocoaa tggcagtatt catccocoot tttoaoogoa aaggggggat 

4801 tggggggtoe agtgcogggg ooagaatogt agacatoata gcaacogoco tocaooctoo 

4861 ogaottocoa oaacaootta coaooattCQ oaottttcgg gtttattacA Gggacogcog 

/\ 3'sj. 

4921 QOQttcactt tggoooggac cogcaaogct cctctggaoD gGTgaagggg cogtogtaat 

5'sj /\ 

4981 cccogotoot ogtgocotoo oegtagtgcc oogoogcooa gcooogotco ttogggottA 

sor 23 kD cds start -> 

5041 TGgooooccg otggcoggtg ctgattgtgt ggcocgtogo coggotpo.c. o.r.!^ ... 

Crossover <- poi end 

1 Inker S«quence 
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TABLE 3 

HIV-l pol gene 
HIVHXB2 Sequence 

Data from Human Retroviruses and AIDS, 1988 
Los Alamos National Laboratory 

AcNPy-HIVWIlPol Virus 

_ti(AcNPV-HIVWHDol star-) 
5--GGATCCTATAAATATGttttt1:o gggoogotct 
pol cds start (NH2-tapminus uncertain) -> 

2101 ggccttcctQ coogggaogg cengggaott ttcttcagog cagoccogog ccoocogccc 

21 SI coccogoago gogcttcogg tctggggtag ogacoacooc tccccctcog oogcoggogc 

2221 cgotogocoo ggaoctgtat eetttooctt cectcoggtc octctttggc oocgocccct 

2281 cgtcocQoTA Aagotogggg ggeaoetoaa ggoagcteto ttagotocog gogcogatga 

AcNPV-HI\nfKDol Bam TlT RbF" ti 

Virus 5 • -GGATCCTATAAATATG {.ti ; AcNPV-HIVYKpol Start) 

2341 tacogtatto googaaatgo gtttgccogg oogotggooo ccoooootgo togggggoat 
2*01 tggoggtttt otcaoogtoo goeogtotgo tcogotoctc atogoootct gtggocotoo 
2461 ogctotoggt ocogtottog toggaectoc occtgtcooc otoattggao gooatctgtt 
2521 goctcogott ggttgcaett tooottttcc eottogcect ottgogoctg taccogtaoo 
2581 ottooogccQ ggoatggatg gcccaoaogt tooocootgg ccottgocog oogoooooot 
2G41 oooogcatto gtogaaottt gtocogogat ggooooggoo gggoooottt caaoaottgg 
2701 gcctgoooat ccotacoato ctccogtatt tgccotoDog oooaoogoco gtoctoootg 
2761 gogooootto gtogotttco gogoocttoc toogogooct caogocttct gggoogttco 
2821 ottoggoota ccacatcccg eogggttooo aoagaoaaaa tcogtoocog toctggotgt 
2881 gggtgotgco totttttcog ttcccttogo tgoogecttc aggBogtoto ctgcotttoc 
2941 cotaectogt otooeeaotg ogaeaeeagg gottogotat cogtocootg tgcttccoco 
3001 gggatggooo ggoteaceag coatattcco oogtogcotg ocoooootct togogccttt 
3061 togoooocoo oatccagacc togttotcto tccotocotg gotgotttgt otgtoggotc 
3121 tgocttogoo otogggcoge otogaocooo aotogaggog ctgogocooc otctgttgog 
3181 gtggggoctt aceoececag aeaoaaaoeo teogooogoo cctecottcc tttggotggg 
3241 ttotgooctc cotcctgoto aatggocogt ocogeetoto gtgetgccog ooooogocog 
3301 ctggoctgtc aatgacotae ogoogttogt ggggooattg oottgggeaa gtcogottto 
33B1 cccogggott ooogtooggc oottotgtoo octccttogo ggooccooog coctoocogo 
3421 ogtootQcco ctooeogoog aogcagoget ogooctggco gaooocogog ogottctooo 
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3481 ogooccag.a catggogtgt cttotgoccc ctcoocogcc ttootogcog oootocogaa 
3541 gccggggcao ggcccotggo cototcacot ttotcacgag ccotttoooo otctgooaac 
3eoi oggcoocot gcocgootga ggggtgccco coctootgol: gfaoocaot toocogoggc 
36S1 ogtgccoooa o.ooccocog cccgcctogt: catotggggo oogactccto ootttoooct 
372-, gcccotococ ocggccoco^ gggooocotg gtggacogog tcttggcoog ccacc.ggot 
3781 tc«gogtgg gogtttgtto otocccctcc cttogtgooo ttotggtocc ogttcgogoo 
38.1 ogccccccc g.oggogcog cooccttcto tgtogotggg gcogctoaco gggogocao 
3901 Ctoggaooo gccggototg ttoctoatog aggoogococ ooog.:t,.ca ccctooctgc 
3981 cocaocaoot ccgoogcctg cgtf coogc oat«otcto gctttgcogg ottcgggot.. 
4021 cgoogtoooc otogtoocog cctcocooto tgcotl^oggo ctco^tcoag cocooccogc 
4081 tcocogtgca tcogcgttog tcootcooot catogogcog ttaofoooo oggooooggt, 
4141 ctotctggco tgggtoccog cocccoaogg oottggoggo octgoococg taga^ooott: 
4201 cg.cogt:gct ggco.ccggo ccgtoctott t«agotggo otogotcogg cccoogotgo 
42S1 ocotgogaoo ^ctcocogtc ottggogogc cotggctagt gattttoocc tgccccctgt 
4321 cgtogcaooo gocotogtog ccogctg.go .ooatg.cog ctooooggcg aogccctgco 
4381 tggocoagta goctgtcgtc coggaototg gcooctoga^ tgtococott togacggoca 
4441 cgt.otcc*g gtogcogttc o.gtogccog tggatoto.o googcogoog «attccogc 
4501 ogococaggg coggocacag cotottttct tttoocotta gcoggoogot ggccogtoco 
4561 ooco-tocct octgococtg gcagccottt coccggtgct ocggttcggg ccgcctgt:.g 
^621 gtgggcgggo otcoogcogg oct.tggaot tccctocoat ccccooogtc ooggogtogt 
4681 ogootctotg cotoocgoat ^oaogoooot .o.oggacog gtocgagotc oggctgooco 
4741 tcttcogoco gccgtccooo tggcogtott cotccocaat tttoooagcc oogggggg., 
4801 tggggggtoc ogtgcogggg ooogoatogt cgocctooto gcoocogocc tocoocctoo 
4861 ogoottocoo oaacooatta cooocottco aaot1:,:tcgg gtttottocA Gggocogccg 
4921 ooo«ccctt tggoocggoc cogcooogc. cc^ctggooo gOTgoogggg cogtoltoot 
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.981 ocaogataot ogtgocatao ocgtagtgcc acgaogooaa gcoccgotco t:.:ogggot^A 

50.1 Tagoooocog c.ggcoggtg otgo^tgtgt ggcoogtogo ccggotgogg o.TA^' 

■Sph I 

3CATG-3 • 
<- pol end 

5101 ggaaaagttt agtaaoococ cotatgtatg tttcagggaa ogctogggga tggttttota 
51 SI gacatcocta tgoaogccct cotccoagoo taogttcoga ogtococotc ccactagggg 
5221 atgctogatt ggtaatooca ocotattggg gtctgcatac oggagaaoga gactggcatt 
5281 tgggtcoggg ogtctccota gaotggagga oaaogagata togcococoa gtogaccctg 
5341 aoctagcoga ccaactaott cotctgtoti; Qctttgactg tttttcAGac tctgctotaa 

/\ 3-sj 

5*01 gaaaggcctt attoggacac otagttagcc ctoggtgtga ototcaagco ggacotoaco 
5461 _ogGToggatc tctocootac ttggcactag cogcattoat aococcaaao oogotoaogc 

5521 cocctttgcc togtgttocg ooactgacag oggcf gATG gaacoogccc cogaagacco 

R orf cds start -> 

5581 ogggccacag ogggagccac ocaotgootg gococTAGog cttttogagg ogcttaagao 

<- sor 23 kD cds end 
5641 tgaogctgti: agacottttc ctaggotrtg gctccatggc ttagggcaoc atatctotga 
5701 aocttotggg gatacttggg caggogtgga ogccatoota ogoattctgc oacooctgct 

5761 9t:*totccat tttcAGaott gggtgtcgoc cTAGcogcot oggcgttoct cgocogogga 

/\ <- R orf Cds end • 

l^\l?:i:'rTt,''''''''"^'' ogctcctcgo ctogogccct ggoogcotcc oggoogtccg 
5881 cctaoooctg cttgtoccoa ttgctattgt oaoaogtgtt gctttcattg cccogtttgt 
5341 «cotooc„ OgcAGgoogo^ogcggogcco gcgocgoogo 

S001 gc.«.cogo og.....g.. 
^6061 AcGcooccta teccootogt egca«ogta gcc^ogtog togcootoot octagcaota 
6121 gttgtgtggt ccatogtoot cotagootat oggoeootat toogocoaog oaaaotogoc 
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CLAIMS : 

1. The use of a polypeptide as a reagent in a 
diagnostic test for HIV infection or as a vaccine against 
HIV infection characterized in that said polypeptide 

5 comprises a substantial portion of each of more than one of 
the enzymes coded for by the HIV-pol gene. 

2. The use claimed in claim 1 characterized in that 
said polypeptide comprises a plurality of enzymes selected 
from HIV-pol protease, HIV-pol reverse transcriptase 

10 HIV-pol RNAse H and HIV-pol Integrase. 

3. The use claimed in Claim 2 characterized in that 
said polypeptide comprises substantial portions of all four 
of said enzymes. 

4. The use claimed in Claim 2 characterized in that 

15 said polypeptide omits at least that part of the amino acid 
sequence of the HIV-pol protease gene which codes for the 
active site responsible for proteolytic activity. 

5. The use Claimed in Claim 3 characterized in that said 
polypeptide omits at least that part of the amino acid 

20 sequence of the HIV-pol protease gene which codes for the 
actxve site responsible for proteolytic activity. 

6. A diagnostic kit for . detecting antibodies to HIV 
antigens characterized in that said kit contains as a test 
reagent, a polypeptide as defined in Claim 1, claim 2, 

25 Claim 2, Claim 4 or Claim 5. 

7. A vaccine for protecting an individual against HIV 
infection comprising a polypeptide and a pharmaceutically 
acceptable carrier, characterized in that said polypeptide 
IS as claimed in Claim 1, claim 2, Claim 3, Claim 4 or 

30 Claim 5. 

8. A polypeptide comprising a substantial portion of 
each of more than one of the enzymes coded for by the 
HIV-pol gene characterised by omitting at least that part of 
the amino acid sequence of the HIV-pol protease gene which 

35 codes for the active site responsible for proteolytic 
activity. 
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9. 



A polypeptide as claimed in Claim 8 characterized by 
comprising sequences of a plurality of enzymes selected from 
HIV-pol protease, HIV-pol reverse transcriptase, HIV-pol 
RNase H and HIV-pol Integrase. 
5 10. A polypeptide according to Claim 9 characterized 

m that said polypeptide contains substantial portions of 
all four of said enzymes. 

11. A polypeptide according to Claim 8 characterized in 

that said polypeptide has an amino acid sequence 
10 substantially as shown in Table 3 beginning with the amino 
acid Met marked "AcNPV-HIVYKpol starts". 
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